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FOREWORD 

The purpose of t h i s  r epo r t  i s  t o  provide examples t o  be used a s  genera l  
g u i d e l i n e s  f o r  weapons e f f e c t i v e n e s s  t e s t i n g  f o r  M i l i t a r y  O p e r a t i o n s  i n  
Built-up Areas (MOBA). It is  based p r imar i l y  on e x p e r i e n c e  g a i n e d  d u r i n g  
t h e  conduct of t he  fol lowing t e s t s :  

1. 105mm tank rounds f i r e d  aga ins t  8-, lo-, and 16-inch r e i n f o r c e d  
conc re t e  wa l l s  and br ick lb lock  walls.  

2. Small arms rounds ranging from 5.56mm t o  .50 c a l  f i r e d  a g a i n s t  
8-,  lo- ,  and 16- inch  r e i n f o r c e d  c o n c r e t e ,  1 2 - i n c h  s o l i d  b r i c k  a n d  
b r i ck lb lock  wal ls .  

3. Test f i r i n g  of the  SMAW, an experimental  m u n i t i o n ,  a g a i n s t  8-, 
lo-, and 16-inch re inforced  concre te ,  12-inch s o l i d  b r i c k  and b r i c k l b l o c k  
wal l s .  

4. Test  f i r i n g  of  t h e  SHAWL, a n  e x p e r i m e n t a l  m u n i t i o n ,  a g a i n s t  
8-inch r e in fo rced  concre te ,  12-inch s o l i d  b r i c k  and br ick lb lock  walls.  

5. T e s t  f i r i n g  o f  t h e  LAW, D R A G O N  a n d  TOW a g a i n s t  1 0 - i n c h  
r e in fo rced  concre te  walls.  
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GUIDELINES FOR TESTING VARIOUS WEAPONS/MUNITIONS AGAINST 

MOBA STRUCTURES 

BACKGROUND 

It i s  o f t e n  d i f f i c u l t  t o  make r e l i a b l e  p r e d i c t i o n s  of t h e  t e r m i n a l  
e f f e c t i v e n e s s  of v a r i o u s  t y p e s  of w e a p o n s / m u n i t i o n s  when f i r e d  a g a i n s t  
masonry s t r u c t u r e s  such a s  t h o s e  t h a t  would  t y p i c a l l y  be  e n c o u n t e r e d  i n  
MOBA ( M i l i t a r y  O p e r a t i o n s  i n  Built-Up Areas) .  While it  may no t  be n e c e s s a r y  
t o  t e s t  e v e r y  w e a p o n / m u n i t i o n  of a  g i v e n  t y p e ,  i t  w i l l  p r o b a b l y  b e  
n e c e s s a r y  t o  t e s t  e a c h  t y p e  of w e a p o n / m u n i t i o n ,  e .g . ,  HEAT, HEP and KE; 
rounds  w i t h  v a r i o u s  f u z e  t imes  ( a r t i l l e r y  super-quick,  VT, d e l a y ,  e t c . ) ;  o r  
e a c h  u n i q u e  c o n c e p t ,  e . g . ,  f o l l o w - t h r o u g h  w a r h e a d s ,  r o u n d s  w i t h  
vo id - sens ing  f u z e s ,  o r  rounds u t i l i z i n g  more t h a n  one  d e t o n a t i o n  p o i n t .  
S e v e r a l  weapon/munit ion t y p e s  have a l r e a d y  been t e s t e d ,  and a  d a t a  base  has  
been i n i t i a t e d .  

A mee t ing  was h e l d  a t  t h e  US Army Human E n g i n e e r i n g  L a b o r a t o r y  (HEL) , 
on 4-5 A p r i l  1979, and was a t t e n d e d  by r e p r e s e n t a t i v e s  of HEL, US Army T e s t  
and E v a l u a t i o n  Command (TECOM), US Army M a t e r i e l  Systems A n a l y s i s  A c t i v i t y  
(AEfSAA), US Army B a l l i s t i c  R e s e a r c h  L a b o r a t o r y  (BRL),  US Army I n f a n t r y  
School  (USAIS), US Army T r a i n i n g  and D o c t r i n e  Command H e a d q u a r t e r s  (TRADOC 
H Q ) ,  and t h e  US Marine Corps many of whom have been invo lved  i n  t h e  t e s t i n g  
o f  weapons e f f e c t s  i n  MOBA. At t h e  meet ing,  it was decided t h a t  g u i d e l i n e s  
s h o u l d  be i s s u e d  t o  i n s u r e  t h a t  some r e a s o n a b l y  u n i f o r m  t e s t i n g  a n d  d a t a  
c o l l e c t i o n  m e t h o d s  a r e  u s e d ,  w h i c h  w i l l  be  s i m i l a r  t o  t h o s e  u s e d  i n  
p r e v i o u s  t e s t s .  (Uniformity  i n  t e s t i n g  and d a t a  c o l l e c t i o n  make it p o s s i b l e  
f o r  t h e  a n a l y s t  t o  make compar i sons  among t h e  v a r i o u s  w e a p o n s / m u n i t i o n s  
t e s t e d .  ) The purpose of t h i s  r e p o r t ,  t h e r e f o r e ,  is t o  p rov ide  some g e n e r a l  
g u i d e l i n e s  f o r  t e s t i n g  a n d  d a t a  c o l l e c t i o n  of  weapons  e f f e c t s  d a t a  f o r  
MOBA. 

A l though  t h i s  r e p o r t  e m p h a s i z e s  t e s t i n g  a g a i n s t  w a l l s ,  t h e s e  same 
g u i d e l i n e s  a l s o  apply  f o r  t e s t i n g  a g a i n s t  bunkers. 

TEST OBJECTIVES 

The o b j e c t i v e s  of t h e  t e s t  should  be: 

t o  d e t e r m i n e  t h e  a b i l i t y  o f  v a r i o u s  w e a p o n s / m u n i t i o n s  t o  
p e n e t r a t e j p e r f o r a t e  v a r i o u s  s t r u c t u r e s .  

t o  d e t e r m i n e  t h e  a b i l i t y  o f  v a r i o u s  w e a p o n s / m u n i t i o n s  t o  
i n c a p a c i t a t e  t h e  p e r s o n n e l  l o c a t e d  i n  t h e  s t r u c t u r e s  t h r o u g h  s u c h  
mechanisms a s  p r o j e c t i l e  and w a l l  f ragments ,  shaped-charge j e t s ,  e t c .  



to determine the ability of various weapons/munitions to provide 
access holes for troop mobility. 

to determine safety hazards to gunners/troops from various 
weapons/munitions fired at the structures. . 

to supply quantitative data on the ability of various 
weapons/munitions to provide obscuration/suppression effects. 

to determine the effects on structure from projectile impacts. 

APPROACH 

The objectives of the test should be accomplished by conducting limited 
full scale firings of the munitions against the structures. During the test 
the following items should be varied: 

Target type and thickness (for walls). 

Projectile impact angle. 

Projectile impact location. 

The structure selected for testing should adequately represent the type 
of construction which is likely to be encountered under actual urban 
conditions. 1,273 Furthermore, those firings in which minimum damage is 
expected should be conducted first in order to keep the total number of 
structures required to a minimum. In addition, in order to obtain the 
desired data, witness screens and extensive photographic coverage should be 
used. 

l~llefsen, R., Coffland, B. , & Orr, G. Urban building characteristics : 
Setting and structure of building types in selected world cities. Naval 
Surface Weapons Center Report NSWC/DLTR-37 14, San Jose State University , > 

San Jose, CA, 15 January 1977. 

'~elakon, A.P. Engineer organization of a rifle company defense area. FSTC 
Technical Translation, FSTC-HT-23-1024-70, Ministry of Defense, Moscow. 

 hein in, B.K., & Coltharp, D.R. Interim standards for the construction of 
MOBA structures for weapons effects tests. Technical Memorandum 30-78, US 
Army Human Engineering Laboratory, Aberdeen Proving Ground, MD, Dec 1978. 



The t e s t  p l a n  should  i n c l u d e  p e r t i n e n t  c h a r a c t e r i s t i c s  of t h e  v a r i o u s  
muni t ions  t o  be f i r e d  a t  t h e  t a r g e t  s t r u c t u r e .  (See  T a b l e  1  f o r  sample.)  

TABLE 1 

P e r t i n e n t  Muni t ion C h a r a c t e r i s t i c s  f o r  S t r u c t u r e  T e s t s  
(Sample) -- -. . - - 

Muzzle T e s t  
Round Round Explos ive  Exp los ive  V e l o c i t y  Range 

D e s i g n a t i o n  Type Type W t -  (Kg) (mps 1 (Mete r s )  

DRAGON HEAT OCTOL 1.59 76.2 80 

M 393 HEP A- 3  3.00 731.0 6  0  

M 456 HEAT Comp B .97 - 6 0  

SHAWL HEATIHE ~ X 1 4 / P B ~ 9 2 0 5  .54/.23 198.2 15 

TOW HEAT OCTOL 2.36 791310 801300 

The t e s t  p l a n  should  a l s o  i n c l u d e  t h e  l o c a t i o n  of t h e  t e s t  s i t e  and t h e  
schedu led  s t a r t i n g  d a t a  of t h e  t e s t ,  a s  w e l l  a s  t h e  a p p r o x i m a t e  t i m e  i t  
w i l l  t a k e  t o  c o m p l e t e  t h e  t e s t  ( t h i s  s h o u l d  i n c l u d e  t h e  s e t u p  t i m e ,  
t e s t i n g ,  and c l o s i n g  down t ime) .  

A d d i t i o n a l l y ,  it should  i n c l u d e  t h e  p r o j e c t e d  t o t a l  number of f i r i n g s  , 
accompanied by a  t a b l e  g i v i n g  t h e  number of f i r i n g s ,  a n g l e  of f i r e ,  t a r g e t ,  
and t y p e  of f i r i n g ;  i .e . ,  dynamic o r  s t a t i c  f o r  e a c h  m u n i t i o n  t y p e  ( s e e  
Tab le  2  f o r  sample) t o  be t e s t e d .  

FIRING PROCEDURE 

The v a r i o u s  weapons  s h o u l d  be r e m o t e l y  f i r e d  f o r  s a f e t y  a n d  t o  
f a c i l i t a t e  t h e  proper  sequencing of t h e  movie cameras and i n s t r u m e n t a t i o n .  
F i g u r e  1 shows a  t y p i c a l  f i r i n g  c o n f i g u r a t i o n  w i t h  i n s t r u m e n t a t i o n  l i n e s ,  
f i r i n g  l i n e ,  f i r i n g  t r a j e c t o r y ,  a n d  weapon l o c a t i o n .  F i g u r e  2  shows t h e  
d a t a  cameras and necessa ry  l i n e s .  F i g u r e  3  shows a  t y p i c a l  t a r g e t  room w i t h  
p a n e l s  i n  p l a c e  f o r  rounds b u r s t i n g  on t h e  w a l l ,  and  F i g u r e  4  shows t h e  
t a r g e t  room w i t h  p a n e l s  i n  p l a c e  f o r  rounds b u r s t i n g  i n  t h e  room. F i g u r e s  5  
and 6  show examples of w i r i n g  and method of  o p e r a t i o n  f o r  s a f e t y  c o n t r o l  
boxes. 
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. . . . -. . - 
ROOM SHOWN IN FIG. 3 

TARGET ROOM 

\ Ic- CELOTEX PANELS 

VELOCITY 
SCREENS b&u \ 

FIRING LlNE 
TRANSFER BOX INSTRUMENTATION 

NOTE: 
THE FIRING LlNE LOCKED BOX SHOULD 
BE LOCATED INSIDE OF THE INSTRUMENTATION 
TRAILER IF POSSIBLE. 

VELOCITY SCREENS SHOULD BE SET AT 
10 FOOT INTERVALS. 

FIRING LlNE _/ 
LOCKED BOX 

Figure 1. Typical firing configuration, without camera locations. 



TARGET ROOM 

\ I a CELOTEX PANELS 

CAMERA POWER LlNE 
VELOCITY 
SCREENS 

\ 
FIRING TRAJECTORY 4 

LCAMERA REMOTE 
START LlNE n 

NOTE : 
CAMERA LOCATIONS WILL CHANGE WITH 
DATA REQUIREMENTS AND TARGET ROOMS 

PANELS 

CAMERA REMOTE LINES SHOULD HAVE 
APPROXIMATELY 1 /2 SECOND DELAY 
BEFORE FIRING EVENT. 
CAMERA POWER SUF'PLY GENERATOR SHOULD 
BE LOCATED CONVENIENTLY TD EXPECTED 
CAMERA LOCATIONS. 

INSTRUMENTATION 
TRAILER 

Figure 2. Typical firing configuration, with camera locations. 
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LOCKED BOX 

BRASS PLATE 

TO FIRING PANEL 
WHEN READY TO FIRE 

/ 

INSULATION 
STANDOFF - 

t 
'L 112" NON-CONDUCTIVE 

CLEAR PLASTIC 

F i g u r e  6. F i r i n g  l i n e ,  l o c k e d  box ( sample ) .  



DATA COLLECT ION 

The data collection should provide for the collection and recording of 
significant target effects during the conduct of the munitions test. When 
the firings are directed against masonry structures, significant target 

r effects require the collection and recording of in-front-of and behind-wall 
data. Such data is divided into instrumented and noninstrumented 
categories. 

a. Instrumented Data: Projectile impact velocities should be 
recorded with velocity screens (Figure 1). Projectile impacts should also 
be recorded photographically with high speed and real-time movies. 

b. Noninstrumented Data: In-front-of and behind-wall fragment 
distribution should be collected using 318-inch plywood and 112-inch 
celotex witness panels. 

Both instrumented and noninstrumented events should be documented with 
still color photographs, real-time, 16mm moyies and high-speed 16mm movies. 

Data collection forms should be used to record projectile strikes, 
fragment impacts, and gross observations (as a minimum) pertinent to smoke 
and dust in the room after the shot. 

Noninstrumented data pertinent to structural damage and behind-wall and 
in-front-of wall fragment distributions that are collected should consist 
of the following: 

Inside room dimensions after the data panels are installed. 

Dimensions of each of the data collector panels (these panels 
should be numbered starting on the left hand side of the room and 
continuing around the room. Additionally, the panels should be gridded in 
12-inch squares for ease of data collection). 

Projectile impact location. 

Maximum and minimum spa11 diameters for both the outside and 
inside of the impact wall. 

Maximum and minimum through-hole diameters for both the out side 
and the inside of the impact wall. 

Impact wall thickness and type. 

All perforations of only the 112-inch Celotex panels. 

All perforations of both the 112-inch Celotex and 318-inch 
plywood panels. 



The l o c a t i o n  of each of t he  h o l e s  i n  t h e  c o l l e c t o r  p a n e l s  ( s e e  
d a t a  c o l l e c t i o n  s h e e t s ) .  

a The time of f i r i n g .  

The t ime f o r  smoke and dus t  t o  c l e a r  t he  room. 

AREAS OF RESPONSIBILITY 

T e s t  Agency 

1. Prov ide  a  t e s t  d i r e c t o r  t o  be r e s p o n s i b l e  f o r  a l l  t h e  t e c h n i c a l  
d i r e c t i o n  of t h e  t e s t ,  and t o  a s s u r e  a  smooth f low of opera t ions .  

2. P rov ide  p e r s o n n e l  f o r  t h e  d a t a  c o l l e c t i o n ;  i . e . ,  f r a g m e n t  d a t a ,  
s t r u c t u r a l  damage d a t a ,  movies and s t i l l  photography, e t c .  

3.  Provide  p e r s o n n e l  f o r  g e n e r a l  s u p p o r t ;  e . g . ,  p a n e l i n g  i n s i d e  of 
t a r g e t .  rooms f o r  fragment d a t a  c o l l e c t i o n .  

4 .  P r o v i d e  S t a n d a r d  O p e r a t i n g  P r o c e d u r e  f o r  f i r i n g  of t h e  weapons 
( s u b j e c t  t o  approva l  by the  t e s t  s i t e  s a f e t y  o f f i c e r ) .  

5. P r o v i d e  f o r  r a n g e  and  s a f e t y  c o n t r o l  i n  c o o r d i n a t i o n  w i t h  s i t e  
manager. 

6. P rov ide  f o r  on-s i t e  EOD c a p a b i l i t y .  

7 .  Provide a  pe r son ( s )  thoroughly f a m i l i a r  w i t h  t h e  weapon s y s t e m (  s )  
be ing  t e s t e d .  

8. Prov ide  f o r  m a t e r i a l s  used i n  conduct of t e s t .  

9. P rov ide  f o r  ammunition/weapons t o  be t e s t e d .  

T e s t  S i t e  

1. Furn i sh  a r e a  con ta in ing  t a r g e t  s t r u c t u r e s .  

2. P rov ide  a  s e c u r e  and  s a f e  s t o r a g e  a r e a ,  r e a s o n a b l y  c l o s e  t o  t h e  
f i r i n g  s i t e ,  f o r  a l l  t e s t  ammunition and equipment. 

3. Provide  a  veh i c l e  f o r  t r a n s p o r t i n g  ammunition from s t o r a g e  t o  f i r i n g  
s i t e .  

4. P rov ide  a  power s u p p l y  f o r  r emo te  f i r i n g s  ( a  45-kw g e n e r a t o r  i s  
accep t ab l e ) .  



5. Provide a suitable medium (e.g., a surplus trailer) for use as an 
instrumentation/control van. 

6. Provide a land line telephone for contact with outside agencies. 

7. Provide cover/revetment for protection of personnel and nontest 
equipment. 





APPENDIX A 

DATA COLLECTION FOEIS 



F I R I N G  DATA SHEET 

DATE 

SHOT NO. 

P R O J E C T I L E  TYPE 

ROOM NO. 

WALL TYPE 

WALL THICKNESS 

A I M  P O I N T  

IMPACT ANGLE 

DISTANCE - LAUNCHER TO IMPACT P O I N T  

T I M E  O F  F I R I N G  

TIME DUST CLEARS ( I N  ROOM) 

TIME 

F i g u r e  1A. F i r i n g  data f o r m .  
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ROOM 
DIMENSIONS: 

WIDTH: FRONT 

WIDTH: REAR 

LENGTH: 

RIGHT SlDE 

LEFT SlDE 

PANEL I - 

PANELED ROOM 

(OVERHEAD VIEW) 

*H **W E l !  
PANEL NO PANEL D I M X -  PANEL NO PANEL D I M X -  

I PANEL NO PANEL DIM X PANEL NO PANEL DIM X 

I PANEL NO- PANEL DIM X PANEL NO PANEL DIM X 

I PANEL NO PANEL DIM X PANEL NO PANEL DIM X 

I PANEL NO PANEL DIM X PANEL NO PANEL DIM X - -  -- 

I PANEL NO - PANEL DIM X PANEL NO PANEL DIM X -- -- 

I PANEL NO PANEL DIM X PANEL NO PANEL DIM X 

PANEL NO PANEL DIM X PANEL NO PANEL DIM X -- 

I PANEL NO PANEL DIM X PANEL NO PANEL DIM X 

I * 
PANEL NO - PANEL DIM X PANEL NO PANEL DIM X - -  

I * H= HEIGHT; ** W=WIDTH 

Figure 2A. Panel location and dimension data. 



SHOT NO PROJECTILE TYPE WALL TYPE 

I M PACT 
COORDINATES 

ENTRANCE ENTRANCE EXIT 
SPALL HOLE HOLE 

EX IT 
SPALL 
- 

Figure 3A. Impact location and structural data. 

x 1 MAX 
Dl A 

MIN 
DIA 

DEPTH 







PROJECT1 LE 

SHOT NO 

ROOM NO 

PANEL NO 

CELOTEX 

0 HOLE 
j - ~  NUMEROUS HITS 

a DESTROYED 

CRACKED 

PLY WOOD 

I 0 HOLE 

&SPLINTERED 

DESTROYED 

= CRACKED 

COMMENTS 

SCALE: I BLOCK = I INCH 

Figure 4A. Data collection form. 
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APPENDIX I3 

STANDARD OPERATING PROCEDURE 
( SAMPLE) 



Standard  Opera t ing  Procedure  f o r  S a f e t y  
( Sample) 

1. ORGANIZATION: MOUT Weapons T e s t  Group, X Y Z  Agency a n d  PDQ T e s t  S i t e ,  s 

Anywhere, USA. 

2. NAME OF OPERATION: F i r i n g  p r o j e c t i l e s  a g a i n s t  s t r u c t u r e s .  

3 .  PURPOSE: To e s t a b l i s h  s a f e  o p e r a t i n g  p r o c e d u r e s  a n d  a s s i g n  
r e s p o n s i b i l i t y  i n  o r d e r  t o  minimize h a z a r d s  t o  pe r sonne l  who a r e  engaged i n  
f i r i n g  programs a t  t h e  test site.  Opera t ions  no t  a d e q u a t e l y  c o v e r e d  by t h e  
p r o c e d u r e  s h a l l  be inc luded  i n  a n  a p p r o v e d  s u p p l e m e n t  o r  a  s e p a r a t e  SOP 
d e a l i n g  w i t h  t h e  s p e c i a l i z e d  and /o r  s p e c i f i c  c h a r a c t e r i s t i c s  of  t h e  t e s t  
program. 

DEFINITIONS: 

a .  P r o j e c t  test d i r e c t o r  o r  o f f i c e r  w i l l  be c o n s t r u e d  t o  be one and t h e  
same p e r s o n  and w i l l  be r e f e r r e d  t o  a s  test  d i r e c t o r .  T h i s  p e r s o n  i s  t h e  
q u a l i f i e d  i n d i v i d u a l  who h a s  f u l l  r e s p o n s i b i l i t y  f o r  t h e  s a f e t y  and conduct  
o f  t h e  f i r i n g  program o r  test .  

b. G u n n e r s / ~ p e r a t o r s :  P e r s o n n e l  a s s i g n e d  t o  l o a d / f i r e  weapons  w i l l  be  
q u a l i f i e d  gunner/EOD. 

c. Damage Assessment P e r s o n n e l :  P e r s o n n e l  who a r e  f a m i l i a r  w i t h  t e s t  
p r o c e d u r e s  a n d  q u a l i f i e d  t o  make damage a s s e s s m e n t  a n d  t o  a s s i s t  t e s t  
d i r e c t o r  i n  conduct  of test. 

5 .  RESPONSIBILITY: 

a .  Each i n d i v i d u a l  i s  r e s p o n s i b l e  f o r  p e r s o n a l  c o m p l i a n c e  w i t h  t h e  
p r o v i s i o n s  of t h i s  SOP and any test  s i t e  SOPS o r  p e r t i n e n t  d i r e c t i v e s  and  
t h e  r ange  p rocedures  t o  t h e  e x t e n t  a n d  d e g r e e  c o v e r e d  by h i s  i n d i v i d u a l  
d u t y  ass ignment .  

b. T e s t  d i r e c t o r  i s  r e s p o n s i b l e  f o r :  

(1)  Ensur ing  t h a t  a l l  pe r sonne l  invo lved  i n  t h e  test a r e  t h o r o u g h l y  
f a m i l i a r  w i t h  t h e  n a t u r e  a n d  t y p e  of m a t e r i a l s  h a n d l e d ,  t h e  h a z a r d s  
i n v o l v e d  and t h e  p r e c a u t i o n s  f o r  s a f e  h a n d l i n g  of such  m a t e r i a l s .  H e  w i l l  
e n s u r e  t h a t  pe r sonne l  a r e  no t  u n n e c e s s a r i l y  exposed t o  any haza rd .  H e  w i l l  
e n s u r e  t h a t  t h e  test i s  c o n t r o l l e d  i n  accordance  w i t h  approved p rocedures .  

( 2 )  T a k i n g  n e c e s s a r y  a c t i o n  t o  p r o t e c t ,  by a d e q u a t e  c o v e r  o r  
d i s t a n c e ,  a l l  p e r s o n n e l  and any f a c i l i t i e s  and equipment  ( n o t  i n t e n d e d  t o  
be  p a r t  of t h e  t e s t )  from any b l a s t  o r  f r agments ,  r e s u l t i n g  from t h e  f i r i n g  
program under  h i s  c o n t r o l .  



( 3 )  P l a c e m e n t  of f r a g m e n t / s p a l l  r e c o v e r y  m a t e r i a l s ,  e l e c t r o n i c  
i n s t r u m e n t a t i o n  and h igh  speed cameras, e t c . ,  p r i o r  t o  t e s t  f i r i n g .  

( 4 )  Assessment of s t r u c t u r e s  f o r  s a f e t y  a f t e r  f i r i n g  and  p r i o r  t o  
p e r m i t t i n g  t h e  damage assessment  team t o  e n t e r  t h e  t a r g e t  s t r u c t u r e .  

( 5 )  F i r i n g  Weapon: I n  t h e  even t  of a  m i s f i r e  o r  mal func t ion ,  he w i l l  
immediately suspend f i r i n g  t e s t s  u n t i l  c o r r e c t i v e  a c t i o n  has been t a k e n  i n  
accordance w i t h  e s t a b l i s h e d  m i s f i r e  procedures .  

c .  T e s t  s i t e  manager  o r  h i s  r e p r e s e n t a t i v e  i s  r e s p o n s i b l e :  f o r  
c o o r d i n a t i n g  s c h e d u l i n g  and  t o  make s u r e  t h e  n e c e s s a r y  p r e c a u t i o n s  a r e  
t a k e n  a s  f i r i n g  and a r e a  c l e a r a n c e ;  i .e . ,  road b locks ,  g u a r d s ,  e t c .  

d. Gun Crew O I C  i s  f u l l y  r e s p o n s i b l e  f o r :  p r e p a r a t i o n ,  l o a d i n g  and  
f i r i n g  of weapon. 

6. PERSONNEL LIMITS: The number of o p e r a t i o n a l  p e r s o n n e l  and  t r a n s i e n t s  
p e r m i t t e d  a t  t h e  f i r i n g  s i t e  o r  i n  t h e  d a n g e r  a r e a  w i l l  be h e l d  t o  t h e  
a b s o l u t e  minimum n e c e s s a r y  f o r  e f f i c i e n t  o p e r a t i o n  of t h e  t e s t .  A l l  
pe r sonne l  w i l l  be placed under adequa te  c o v e r  o r  removed f rom t h e  d a n g e r  
a r e a  a t  t h e  t ime of f i r i n g .  Personne l  w i l l  no t  be u n n e c e s s a r i l y  e x p o s e d  t o  
any hazard.  

7. ELECTRICAL STORMS: During an  e l e c t r i c a l  s t o r m  i n  t h e  i m m e d i a t e  a r e a ,  
f i r i n g  w i l l  cease  and personne l  evacuated t o  an  a p p r o p r i a t e  s h e l t e r .  

8.  WEAPON PLACEMENT: The t e s t  d i r e c t o r  w i l l  s u p e r v i s e  e a c h  w e a p o n  
emplacement. He w i l l  i n s p e c t  t h e  t e s t  s i t e  t o  a s s u r e  t h a t  t h e  e n t i r e  s i t e  
m e e t s  e x p l o s i v e  h a n d l i n g  r e q u i r e m e n t s ;  t h a t  t h e  gun c rew i s  p r o p e r l y  
t r a i n e d ,  i n s t r u c t e d  and a s s i g n e d  t o  meet o p e r a t i o n a l ,  range and i n d u s t r i a l  
s a f e t y  requ i rements ;  and t h a t  t h e  weapon is p r o p e r l y  emplaced and assembled 
i n  a l l  r e s p e c t s .  

9. I n  a d d i t i o n  t o  a l l  r e q u i r e m e n t s  c o n t a i n e d  h e r e i n ,  t h e  t e s t  d i r e c t o r  
w i l l  comply w i t h  a p p l i c a b l e  t e s t  s i t e  requirements  a s  d i r e c t e d  by t h e  S i t e  
Manager's Represen ta t ive .  

10. REFERENCES: 

b. AMCR 385-100 

C. MTD SOP 385-67 

d. APG Regula t ion  385-1 

11. Appl icab le  s a f e t y  f a n s  a r e  a t t ached .  



SEOUENCE OF OPERATIONS 

I 

The t e s t  d i r e c t o r  o r  team member a s s i g n e d  by t h e  test d i r e c t o r  w i l l :  

a .  S e l e c t  t a r g e t  ( p o i n t  and a n g l e  of impact) .  

b. Mark t a r g e t  a s  aim p o i n t  f o r  camera r e f e r e n c e  and bore  s i t e  p i c t u r e .  

c. P o s i t i o n  i n s t r u m e n t a t i o n  a s  r equ i red .  

d. L o c a t e  and aim weapon (check azimuth f o r  f i r i n g  l i m i t s ) .  

e. Check f i r i n g  l i n e s .  S h o r t  and s e c u r e  f i r i n g  l i n e .  

f .  A l l  pe r sonne l  not  r e q u i r e d  t o  load  t h e  weapon w i l l  be  p l a c e d  u n d e r  
a d e q u a t e  cover  o r  removed from t h e  danger a r e a .  ( E n s u r e  r o a d  g u a r d  i s  i n  
p o s i t i o n . )  

g. The t e s t  d i r e c t o r  w i l l  o b t a i n  f i r i n g  c l e a r a n c e  f r o m  s i t e  m a n a g e r ' s  
r e p r e s e n t a t i v e .  

h. A f t e r  c l e a r a n c e  is  g r a n t e d ,  remove round from s t o r a g e  and p r e p a r e  a s  
n e c e s s a r y  f o r  loading.  (The gun crew member t o  l o a d  t h e  weapon w i l l  have i n  
h i s  p o s s e s s i o n  t h e  f i r i n g  key o r  removable s a f e t y  l i n k . )  

i. Check bore  and load weapon i n  accordance wi th  s a f e  l o a d i n g  p r a c t i c e s  
a p p l i c a b l e  t o  t h e  p a r t i c u l a r  weapon a n d  r o u n d  i n v o l v e d .  ( E n s u r e  t h a t  no 
e x t r a n e o u s  i tems o r  m a t t e r ,  powder, r e s i d u e ,  e t c . ,  a r e  p r e s e n t . )  

j. A l l  pe r sonne l  w i l l  r e t i r e  t o  p r o t e c t i v e  cover. 

k. A f t e r  v i s u a l  o b s e r v a t i o n  of t h e  a r e a  t o  conf i rm t h e  d a n g e r  a r e a  i s  
c l e a r ,  sound warning d e v i c e  t h r e e  ( 3 )  t i m e s  t o  warn pe r sonne l  t h a t  a  round  
i s  t o  be f i r e d .  

1. I n s e r t  s a f e t y  l i n k  o r  unlock f i r i n g  l i n e s  and "FIRE" a s  i n d i c a t e d  by 
t y p e  of i n s t r u m e n t a t i o n  used. 

m. Lock ou t  f i r i n g  l i n e s  o r  remove s a f e t y  l i n k  and sound one (1)  b l a s t  
o n  w a r n i n g  d e v i c e  t o  i n d i c a t e  "ALL CLEAR". NOTE: Members  o f  Damage 
A s s e s s m e n t  Team w i l l  n o t  e n t e r  t a r g e t  s t r u c t u r e s  u n t i l  a r e a  h a s  b e e n  
d e c l a r e d  s a f e  by T e s t  D i r e c t o r .  



SAFETY REQUIREMENTS 

a. I n d u s t r i a l :  

( 1 )  Smoking o r  c a r r y i n g  of f l a m e  p r o d u c i n g  d e v i c e s  i s  p r o h i b i t e d  
w i t h i n  f i f t y  (50)  f e e t  of any hazardous m a t e r i a l .  This  r e s t r i c t i o n  w i l l  be 
consp icuous ly  posted. 

( 2 )  Nechanical  m a t e r i a l s  h a n d l i n g  e q u i p m e n t  w i l l  be employed t o  
hand le  heavy o b j e c t s .  

( 3 )  A l l  e l e c t r i c a l  equipment w i l l  be a d e q u a t e l y  grounded. 

( 4 )  P e r s o n a l  s a f e t y  equipment w i l l  be worn a s  r e q u i r e d .  Hard h a t s  
a n d  s a f e t y  g l a s s e s  w i l l  be worn by p e r s o n n e l  i n  a c c o m p l i s h i n g  damage  
assessment  i n s i d e  s t r u c t u r e s .  Exp los ive  o p e r a t o r s  c o t t o n  o v e r a l l s  w i l l  be 
worn by t h e  gun crew and ammunition hand le r s .  

( 5 )  S a f e t y  s h o e s  w i l l  be  w o r n  by g u n  c r e w  p e r s o n n e l ,  d a m a g e  
assessment  team members and o p e r a t i n g  personnel .  

( 6 )  S a f e t y  g l a s s e s  o r  goggles  w i l l  be worn d u r i n g  o p e r a t i o n s  t h a t  
may produce f ragments ,  c h i p s ,  e t c .  

( 7 )  Gloves w i l l  be worn when p e r s o n n e l  a r e  p e r f o r m i n g  o p e r a t i o n s  
i n v o l v i n g  m a t e r i a l  t h a t  is h o t ,  a b r a s i v e ,  s h a r p ,  e t c .  

(8)  Ear p lugs  o r  e a r  m u f f s  w i l l  be worn by p e r s o n n e l  e x p o s e d  t o  
e x c e s s i v e  noise .  

( 9 )  A l l  hand t o o l s  used i n  t h e  p resence  of i g n i t e r ,  p r i m e r ,  l o a d e d  
c a s e ,  and/or  o t h e r  hazardous m a t e r i a l s  w i l l  be of non-sparking m a t e r i a l .  

(10)  Area should be c l e a r e d  of m a t e r i a l s  l y i n g  a r o u n d  t h e  work a r e a  
p r i o r  t o  beginning work t o  s e t  up t h e  next s h o t  o r  o p e r a t i o n  ( b o a r d s  w i t h  
n a i l s ,  e t c . ) .  

b. Munitions : 

( 1 )  Not more than  one day ' s  supply  of ammunition w i l l  be b r o u g h t  t o  
t h e  f i r i n g  s i t e  a t  one time. 

( 2 )  Ammunition a t  t h e  f i r i n g  s i t e  w i l l  be k e p t  i n  e a r t h  c o v e r e d  
b u i l d i n g  n e a r  t h e  f i r i n g  s i t e  t o  minimize a c c i d e n t i a l  i g n i t i o n  o r  exp los ion  
from mal func t ion  of t h e  weapon o r  from o t h e r  o u t s i d e  sources .  

( 3 )  Ammunition a t  t h e  f i r i n g  s i t e  w i l l  be p r o t e c t e d  f r o m  s o l a r  
r a d i a t i o n .  

( 4 )  Ammunition i n  c o n t a i n e r s  w i l l  be  p l a c e d  a t  t h e  f i r i n g  s i t e  on 
t h e i r  s i d e s ,  on t a b l e s ,  r a c k s ,  o r  on t h e  g r o u n d ;  ammuni t ion  removed f rom 
t h e  c o n t a i n e r s  may be s i m i l a r l y  p o s i t i o n e d  e x c e p t  t h a t  ammuni t ion  on t h e  
ground w i l l  be placed i n  dunnage. 



( 5 )  Complete rounds - not  i n  packing t h a t  p r o t e c t s  t h e  pr imer ,  w i l l  be 
f i t t e d  w i t h  pr imer  p r o t e c t o r s .  

( 6 )  The t e s t  d i r e c t o r  w i l l  e n s u r e  t h a t  t h e  ammunition a t  t h e  f i r i n g  
s i t e  i s  marked and a r ranged  t o  meet t h e  f i r i n g  o r d e r  of t h e  t e s t .  e 

( 7 )  A l l  p e r s o n n e l  w i l l  e x e r c i s e  e x t r e m e  c a r e  when  h a n d l i n g  
ammunition c o m p o n e n t s ,  p a c k a g e d  o r  u n p a c k a g e d .  I n  t h e  e v e n t  damage o r  
p o s s i b l e  damage h a s  occur red  t o  l i v e  ammunition by a c c i d e n t a l l y  d r o p p i n g ,  
bumping o r  o t h e r  unplanned occur rence ,  rough  t r e a t m e n t ,  e t c .  , s u b s e q u e n t  
h a n d l i n g  o r  t e s t i n g  w i l l  be suspended u n t i l  t h e  t e s t  d i r e c t o r  has  performed 
a  v i s u a l  i n s p e c t i o n  and determined t h e  p o s s i b l e  e x t e n t  of damage. I f  t h e  
t e s t  d i r e c t o r  de te rmines  t h a t  a n  u n s a f e  c o n d i t i o n  e x i s t s  o r  c o u l d  o c c u r  
from f u r t h e r  movement o r  h a n d l i n g ,  h e  w i l l  e v a c u a t e  p e r s o n n e l  f rom t h e  
a r e a .  I f  EOD a s s i s t a n c e  o v e r  a n d  a b o v e  t h a t  p r o v i d e d  by t h e  EOC 
q u a l i f i e d l c e r t i f i e d  pe r sonne l  on t h e  s i t e  i s  needed,  t h e  t e s t  d i r e c t o r  w i l l  
n o t i f y  t h e  s i t e  manager 's  r e p r e s e n t a t i v e .  

(8) Ammunition should  n o t  be unpackaged o r  packaged  i n  t h e  s t o r a g e  
magazine. 

c .  Range: 

(1) An a u d i b l e  and v i s u a l  warning d e v i c e  w i l l  be u s e d  a t  t h e  t e s t  
s i t e  t o  warn nearby pe r sonne l  t h a t  a  round i s  t o  be f i r e d .  

( 2 )  P e r s o n n e l  w i l l  n o t  be p e r m i t t e d  t o  t a k e  s h e l t e r  i n  bombproofs  
used  f o r  h o l d i n g  ammunition i tems.  

( 3 )  Ear p lugs  o r  e a r  muffs w i l l  be worn by a l l  pe r sonne l  e x p o s e d  t o  
e x c e s s i v e  n o i s e  o r  b l a s t .  

( 4 )  The t e s t  d i r e c t o r  and g u n n e r  w i l l  a s s u r e  t h a t  t h e  weapon h a s  
b e e n  p r o p e r l y  p r e p a r e d  f o r  t h e  t e s t ,  i n c l u d i n g  t h o r o u g h  c l e a n i n g  a n d  
i n s p e c t i o n  of bore  f o r  o b s t r u c t i o n s  and f o r e i g n  o b j e c t s ,  proper  f u n c t i o n i n g  
o f  f i r i n g  mechanism, i n c l u d i n g  p roper  p r o t u s i o n  of f i r i n g  p i n ,  e t c .  

( 5 )  L o a d e d  weapons  w i l l  n o t  be l e f t  u n a t t e n d e d .  When f i r i n g  i s  
suspended,  t h e  weapon w i l l  be unloaded. 

( 6 )  Do n o t  perform work o r  a d j u s t m e n t s  on a  loaded  weapon excep t  t o :  

( a )  Check o r  a d j u s t  az imuth o r  e l e v a t i o n  

( b )  A t t a c h  f i r i n g  l e a d s .  

( c )  Perform m i s f i r e  p rocedures  

When performing t h e  above p e r m i s s i b l e  work, s t a n d  t o  t h e  r e a r  and  s i d e  t o  
be c l e a r  of r e c o i l ,  b l a s t  o r  c a s e  e j e c t i o n  i n  t h e  e v e n t  of  a c c i d e n t i a l  
d i s c h a r g e .  



( 7 )  F i r i n g  c i r c u i t s  w i l l  be complete w i t h  sys tem f o r  i n t e r r u p t i n g ,  
s h o r t i n g  and grounding.  The c i r c u i t  w i l l  c o n t a i n  a  r e m o v a b l e  l i n k  o r  a  
p o s i t i v e  means of l o c k i n g  t h e  f i r i n g  l i n e s  t o  p r e v e n t  e n e r g i z i n g  t h e  
c i r c u i t .  The r e m o v a b l e  l i n k  o r  k e y  w i l l  be  m a i n t a i n e d  by t h e  gun c r e w  
member l o a d i n g  t h e  weapon u n t i l  r e a d y  t o  f i r e .  A l l  f i r i n g  l i n e s  w i l l  be 
checked by t e s t  d i r e c t o r  p r i o r  t o  each f i r i n g ,  f o r  o p e r a t i o n a l  s a f e t y .  

( 8 )  Radio f r e q u e n c y  e n e r g y  t r a n s m i t t e r s  ( r a d a r ;  w a l k i e - t a l k i e s ,  
e t c .  ) used i n  d i r e c t  s u p p o r t  of t e s t s  e m p l o y i n g  e l e c t r i c a l l y  i n i t i a t e d  
e x p l o s i v e  dev ices  ( p r i m e r s ,  s q u i b s ,  e t c .  ) must be s e p a r a t e d  f rom t h e  t e s t  
f i r i n g  c i r c u i t  by minimum d i s t a n c e s  s p e c i f i e d  i n  Tab le  27-2, AMCR 385-100. 

( 9 )  A l l  pe r sonne l  w i l l  be p laced  under adequa te  p r o t e c t i v e  c o v e r  o r  
removed from t h e  danger zone p r i o r  t o  f i r i n g .  



MISFIRE OR MALFUNCTION 

1. M i s f i r e :  

1 

The EOD person  w i l l :  

a .  Check c i r c u i t  c o n t i n u i t y  a t  s a f e  end of f i r i n g  l i n e  u s i n g  a p p r o v e d  
t e s t i n g  equipment. 

b. I f  c i r c u i t  i s  con t inuous ,  a t t empt  t o  f i r e  a g a i n ,  i f  f e a s i b l e .  

c. I f  second a t tempt  t o  f i r e  f a i l s ,  obse rve  t h i r t y  ( 3 0 )  minu te  w a i t i n g  
per iod .  

d. A f t e r  t h e  t h i r t y  ( 3 0 )  m i n u t e  p e r i o d ,  t h e  p e r s o n  a p p r o a c h i n g  t h e  
weapon w i l l  have,  i n  h i s  p e r s o n a l  p o s s e s s i o n ,  t h e  f i r i n g  key o r  d e t a c h a b l e  
f i r i n g  l i n k .  He w i l l  v i s u a l l y  i n s p e c t  t h e  f i r i n g  .mechanism. I f  t h e  f i r i n g  
mechanism o p e r a t e d ,  he w i l l  remove t h e  round and c o r r e c t  t h e  d e f e c t .  I f  t h e  
f i r i n g  mechanism d i d  n o t  o p e r a t e ,  he  w i l l  s e t  t o  s a f e  p o s i t i o n ,  c h e c k  
s e a t i n g  of round and a t t empt  t o  f i r e  again .  

e.  I f  round does not  f i r e  a f t e r  above p r o c e d u r e ,  o b s e r v e  t h i r t y  ( 3 0 )  
minute  w a i t i n g  p e r i o d ,  he w i l l  remove round,  remove p r o p e l l a n t  i n c r e m e n t  
and r e t u r n  t o  assembly a r e a  f o r  replacement  of t h e  p r o p e l l a n t  assembly. 

2. Malfunct ion:  

WARHEAD 

No a t t empt  w i l l  be  made t o  save  any e x p l o s i v e  loaded  components from a  ------ -- 
r o u n r t h a t  h a s  been f i r e d .  ----- 

I f  impact ing p r o j e c t i l e  f u z e  (HE warhead) h a s  f a i l e d  t o  f u n c t i o n  a f t e r  
be ing  f i r e d ,  wa i t  t h i r t y  (30)  minutes.  (The t e s t  d i r e c t o r  w i l l  n o t i f y  t h e  
s i t e  manager 's  r e p r e s e n t a t i v e  i f  EOD a s s i s t a n c e  beyond t h a t  provided by t h e  
o n - s i t e  c e r t i f i e d  EOD personne l  i s  r e q u i r e d . )  A t  t h a t  t ime ,  t h e  EOD p e r s o n  
w i l l  : 

(1) I f  warhead i s  v i s i b l e :  

( a )  Dest roy i n  p l a c e  wi thou t  ( r e p e a t  w i t h o u t )  touch ing ,  j a r r i n g ,  
e t c .  

' ( b )  I f  warhead i s  b r o k e n ,  f r a g m e n t e d ,  d e s t r o y  f u z e  and m a j o r  
s e c t i o n  i n  place .  Gather  a l l  unburned e x p l o s i v e  and d e s t r o y  i n  a c c o r d a n c e  
w i t h  approved procedures.  

( 2 )  I f  warhead i s  n o n v i s i b l e :  

( a )  Wait t h i r t y  (30)  minutes.  



(b) Gently cover area where warhead is located with a C-4 charge 
or jet tapper and detonate. Be careful not to disturb round while emplacing 
charge. 

(c) If round is still intact or if test personnel believe it is, . 
wait minimum of thirty (30) minutes then repeat above procedures until 
round is destroyed. 

NOTE: All after-firing procedures are in the control of the qualified - 
EOD personnel. The above is written only for his information and guidance. 
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DIRECTION 
OF F I R E  

AREA C - R A D I I :  5 0  & 7 5 ;  f 
180 B 90 DEGREE INCLUDED ANGLES X - 

TRAINING MISSILE ( INERT WARHEAD) 100 

NOTES: 
TACTICAL MISSILE ( H E  WARHEAD) 7 5 0  

I .  NOT TO SCALE 
2. ALL DIMENSIONS ARE IN METERS 

SURFACE DANGER AREA FOR T E R R E S T R I A L  FIRING 
OF THE TOW ATGM AT A FIXED TARGET 



TARGET ASSESSMENT 

1. The t e s t  d i r e c t o r  w i l l  i n s p e c t  t h e  t a r g e t  s t r u c t u r e  t o  i n s u r e  t h a t  t h e  
b u i l d i n g  is  s a f e  f o r  e n t r y  by t h e  Assessment Team. 

2. Assessment  Team members w i l l  w e a r  h a r d  h a t s  and  s a f e t y  g l a s s e s  o r  
goggles .  

3.  I n  t h e  event  of f i r e ,  t h e  t e s t  d i r e c t o r ,  a s s i s t e d  by two d e s i g n a t e d  
p e r s o n n e l ,  w i l l  mask and e x t i n g u i s h  t h e  f i r e  from o u t s i d e  t h e  b u i l d i n g  i f  
p o s s i b l e .  I f  e n t r y  is r e q u i r e d ,  t h e  t e s t  d i r e c t o r  and one  a s s i s t a n t  w i l l  
e n t e r  t h e  room. The t h i r d  person w i l l  s t a n d  o u t s i d e  t h e  entryway p r e p a r e d  
t o  a s s i s t  o r  e x t r a c t  t h e  f i r e f i g h t i n g  par ty .  



APPENDIX C 

LIST OF MATERIAL AND EQUIPMENT 
( SAMPLE ) 



250 

150 

50 

200 

25 lbs 

25 lbs 

8  

8  

8  

EXAMPLE OF SUPPLIES REQUIRED FOR TEST 

Sheets Celotex, white 4 '  x 8 '  x 1/2" 

Sheets Plywood, construction grade 4 '  x 8 '  x 3/8" 

Boards 2" x 4" x 1 6 l  

Boards 2" x 4" x 8 '  

Roofing nails 1-1/4" 

Nails 12 penny 

Cans Spray Paint - yellow 
Cans Spray Paint - white 
Cans Spray Paint - red 

EQUIPMENT REQUIRED FROM TEST SITE AGENCY 

1. Truck (pickup) 

2. Trailer (in existing revetment) 

3. Radio (installed in trailer) 

4. Telephone (installed in trailer) 

5. Portable bathroom 

6. Generator 

7. Fuel for truck and generator 



EXAMPLE OF EQUIPMENT NEEDED AT TEST SITE FOR THE EFFECTIVENESS 

EVALUATION OF VARIOUS AMMUNITION AGAINST MASONRY STRUCTURES PROGRAM 

3 e a  hard h a t s  
2 r o  c l o t h  backed tape 
1 e a  f i r e  e x t i n g u i s h e r  
3 p r  a s b e s t o s  g loves  
4 p r  l e a t h e r  g loves  
3 p r  s a f e t y  goggles  
1 e a  Dis tance  Tapemetr ic  
1 e a  m e t r i c  t a p e  
2 e a  hand saws 
4 e a  hammers (c law)  
1 e a  c r e s c e n t  wrench 

30 ea  sand bags 
1 e a  t o o l  box - misce l l aneous  t o o l s  
1 e a  S k i l l  saw 
S e t  # ' s  and l e t t e r s  
1 e a  t r i p o d ,  Star-D mfgr 

1 e a  DRAGON l a u n c h e r  
1 e a  TOW l a u n c h e r  
1 e a  90mm RR 
1 e a  106mm RR 
1 e a  Navy 81mm mor ta r  

S e r i a l  Number 

1 ea camera, Redlake Hycam, 16mm 
1 e a  camera, Redlake Hycam, 16mm 
1 e a  camera, M i l l i k e n ,  16mm 
1 e a  l e n s  18-108mm, V6x18 
1 e a  l e n s ,  25mm 
1 e a  l e n s ,  50mm, Wollensak 
1 e a  l e n s ,  50mm, Wollensak 
1 e a  l e n s ,  l O l m m ,  Wollensak 
1 e a  l e n s ,  l O l m m ,  Wollensak 
1 e a  l e n s ,  152mm, Wollensak 
1 e a  l e n s ,  152mm, Wollensak 
1 e a  t r i p o d ,  Saltzman 
1 e a  t r i p o d ,  Saltzman 
1 e a  meter ,  VOM T r i p l e t t ,  Model 130 
1 e a  meter ,  l i g h t ,  Hycam 
1 e a  power supply,  Kepco 0-30 vdc 
1 e a  power supp ly ,  0-30 vdc 
2 e a  t iming l i g h t  u n i t s  
3 e a  c o n t r o l  boxes 
1 e a  sequence t imer  

(Cont inued)  



EXAMPLE OF EOUIPMENT NEEDED AT TEST SITE FOR THE EFFECTIVENESS 

EVALUATION OF VARIOUS AMMUNITION AGAINST MASONRY STRUCTURES PROGRAM 
(Cont inued)  

S e r i a l  Number 

1 e a  f i r i n g  c i r c u i t  
1 box a s s o r t e d  t o o l s  
1 e a  s i r e n ,  110 vac ,  No. 8199 
1 e a  s h o r t i n g  box 
1 e a  t r a n s f e r  box 

11 r l  a s s o r t e d  c a b l e  
Camera, Mamiya, Model M645-1000s 
Lens ,  Mamiya, 80mm f l 2 . 8  
Lens ,  Mamiya, 45mm f l 2 . 8  
Lens ,  Mamiya, 210mm f l 4  
F i l t e r ,  U V ,  s i z e  67mm 
F i l t e r ,  U V ,  s i z e  58mm 
F i l t e r ,  U V ,  s i z e  77mm 
Prism F i n d e r ,  Cds, Mamiya 
Fi lm i n s e r t s  - 3 each 
Hand g r i p ,  Mamiya 
Case, Aluminum, Mamiya 
F l a s h  U n i t ,  V i v i t a r ,  Model 285 

NA 
NA 

I D  No. 56738 
NA 
NA 

(Concluded) 



EXAMPLES OF EXPLOSIVES NEEDED AT TEST SITE FOR 

WEAPONS TEST 

200 e a  Squib,  E l e c t r i c ,  DuPont S-67 

6 e a  Charge, Demoli t ion Block - M5A1, 2-112 lb .  ea  

50 e a  Cap, B l a s t i n g ,  E l e c t r i c ,  Engineers  S p e c i a l ,  5-2 

9 e a  J e t  Tappers ( P e r f o r a t o r s )  - Shaped Charges - 
Model 16-A 

3 e a  90mm HEAT rounds 

3 e a  DRAGON HEAT rounds 

5 e a  TOW HEAT rounds 

2 e a  SHAWL HE warheads 

2 e a  M456 HEAT warheads 




